Images were taken as a 1-min time lapse using a Nikon A1 confocal microscope. Bar, 10 μm.
Supplemental Experimental Procedures
Plasmid construction, antibodies and reagents.
Full-length cDNAs encoding mouse Rab8a, Rab8b, Rab10 and Optinurin were amplified from cDNA of 8-d differentiated 3T3-L1 adipocytes, whereas full-length cDNA encoding mouse MSS4 was amplified from mouse liver cDNA by RT-PCR.
These cDNAs were subcloned into pCMV5-no tag, pCMV5-HA, pCMV5-Flag, pEGFP-C1, pECFP-C1, pGEX-4T-1 or pET-28a according to the specific restriction sites. pCMV5-HA-AS160 was a gift of Dr. SC Lin (Xiamen University, China). The expression constructs of full length or truncated Fsp27, Cidea, Perilipin and ADRP were as described previously (Gong et al., 2011) . Point mutations of Rab8a, AS160 and MSS4 were generated by a PCR-based site-directed mutagenesis method (Stratagene, USA). The accuracy of each plasmid DNAs was verified by sequencing analysis.
Antibodies against HA, GFP, MBP, CGI-58, mouse or rabbit IgG were from Santa Cruz Biotechnology; against Rab8a (immune-fluorescent staining or immunoprecipitation), Akt2, GSK-3β, p-Akt-Ser473, p-GSK-3β-Ser9, FABP4 and Rab10 were from Cell Signaling Technology; against AS160 was from ABCAM for immune-fluorescent staining or immunoprecipitation and Millipore for western blot.
Antibodies against Flag was from Abmart; against GST and His were from Tiangen; for ADRP and perilipin were from Fitzgerald Industries. Antibodies against Rab8a (for western blot) and GM130 were from BD Biosciences. Antibodies against β-tubulin, actin and anti-Flag M2 agarose beads were purchased from Sigma.
A rabbit polyclonal antibody against mouse Fsp27 was raised against Fsp27 a.a. 1-190 as described previously (Toh et al., 2008) . Rabbit polyclonal antibodies against mouse MSS4 was produced by the injection of recombinant GST-MSS4 protein and affinity purified using recombinant His-MSS4 bound to PVDF membrane.
Cell culture and transfection.
293T cells and 3T3-L1 preadipocytes were cultured in DMEM (Invitrogen, USA) containing 10% FBS (Invitrogen, USA), 2 mM L-glutamine, 100 U/mL penicillin and Monolayers of 3T3-L1 preadipocytes were induced to differentiate into mature adipocytes as previously described (Nian et al., 2010) .
Primary preadipocytes were isolated from mouse epididymal white fat tissue (eWAT) of one-month old wild-type and AS160 knockout mice as previously described with modification. Briefly, eWAT was cut into small pieces and digested in buffer (1× HBSS, 2% BSA and 0.2% type II collagenase [Sigma]) for 20 min at 37°C.
The primary preadipocytes were then recovered after the digestion mixture by filtering through 40 µm cell strainer (BD Biosciences, USA) and span down by centrifugation for 5 min at 150 X g. Primary preadipocytes were re-suspended with 1 mL DMEM containing 10% FBS and transfered to 12-well cell culture plate. To induce differentiation, 1 µM Rosiglitazone (Sigma) was added into differentiation medium that was used for 3T3-L1 pre-adipocytes differentiation as described above.
Plasmid DNAs were transfected into 293T cells and 3T3-L1 pre-adipocytes using Lipofectamine 2000 according to manufacturer's instruction (Invitrogen).
Electroporation of 3T3-L1 pre-adipocytes and mature adipocytes were performed on Amaxa Nucleofector II (Lonza) with program A-033 according to the manufacturer's instruction.
RNA interference.
siRNAs sequences for all experiments were listed in Supplementary Table S2. siRNAs were introduced into 3T3-L1 pre-adipocytes or differentiated 3T3-L1 adipocytes by electroporation as described above. Cells were then cultured for 48 h before harvesting. The knockdown efficiency for each protein was evaluated by semi-quantitative real-time PCR analysis or western blot analysis.
Generation of stable knockdown cell lines for Rab8a.
Procedures for the generation of stable Rab8a knockdown 3T3-L1 preadipocytes were essentially the same as previously described (Nian et al., 2010) . Briefly, shRNA specific for Rab8a
(5'-GTTGGATTCGGAACATTGAATTCAAGAGATTCAATGTTCCGAATCCAA-3 ') was inserted into the FG12 expression vector (a gift from V. Tergaonkar, Institute of Molecular and Cell Biology, Singapore). 3T3-L1 pre-adipocytes were infected with lentivirus containing shRNA against Rab8a with an infection efficiency of more than >95% as monitored by the presence of GFP fluorescent signal. Stable line for Rab8a knockdown was selected six passages after virus infection.
Immunofluorescent staining, 3-dimentional imaging.
Procedures for immunofluorescent staining were as previously described (Toh et al., 2008) . Images for protein localization were acquired under an LSM710 confocal microscope (Carl Zeiss) with 63×oil immersion objective. Three-dimentional images were acquired under Nikon A1 confocal microscope (Nikon) with 0.3 µm per section for Z-stack.
3D-SIM.
3D-images were acquired on an N-SIM using a ×100 oil-immersion lens (numerical aperture 1.49) by Z-stack scanning at 0.2 µm intervals. Laser lines at 488 and 561nm
were used for excitation using Nikon's N-SIM microscopy system, which can achieve a resolution of 100nm along the x-y axis and 300nm along the z axis. The instrument resolution is verified by 100 nm fluorescent spheres according to the Nikon procedure after installation.
Live cell imaging.
To show LD growth and neutral lipid-transfer processes, Fsp27-GFP was overexpressed with indicated proteins in 3T3-L1 pre-adipocytes. Live-cell imaging was performed on a spinning-disk confocal microscope (Revolution XD; Andor Technology) or Nikon A1 confocal microscope (Nikon) under a 60× oil immersion objective. The acceptor LD diameter is about 4 μm (4 ± 0.5 μm) and the donor diameter is about 2 μm (2 ± 0.5 μm). Images were recorded as a 60-s time lapse and lipid-transfer rates (at least 10 independent lipid transfer events in each experiment) were calculated as previously described (Sun et al., 2013) .
Purification of recombinant proteins.
GST-Rab8a was purified from E.coli strain BL21(DE3) following the method as previously described (Bleimling et al., 2009 ) with modification. In brief, Cells were grown in LB medium containing 100 µg/ml ampicillin, and induced with 0.01 mM IPTG at OD 0.6. Cells were harvest after 12h induction at 16 o C, and resuspended in lysis buffer (50 mM HEPES-NaOH, PH 7.5, 150 mM NaCl, 1mM MgCl2, 10μM GDP, 1 mM DTT). After sonication, Recombinant protein was purified using Glutathione Sepharose 4B (GE, USA) according to the manufacturer's instrument. Expression of His-GDI2 was induced in BL21(DE3) overnight at 16 o C with 0.1 mM IPTG.
Ni-NTA resin (GE, USA) was used to purify the recombinant protein following the manufacturer's instrument. His-MSS4 was purified following the method as previously described (Itzen et al., 2006) . MBP-Fsp27 was generated by the insertion of the PCR products into pMal-c2 vector (NEB; www.neb.com).Recombinant proteins were expressed in E. coli (BL21/DE3) strain overnight at 20°C and proteins were induced by 0.4 mM isopropyl -d-thiogalactoside (IPTG). The MBP-tagged proteins were purified through MBP affinity column, followed by HiLoad Superdex S-75 26/60 column (GE-healthcare).
Immunoprecipitation.
Immunoprecipitation was carried out as described previously (Sun et al., 2013) . For immuoprecipitation of endogenous proteins, 8-day differentiated 3T3-L1 adipocytes were collected and lysed in IP buffer (20 mM Tris, pH7.4, 150 mM NaCl, 1% Triton X-100) by sonication. Antibodies against Fsp27, Rab8a (Cell signaling technology, USA), AS160 (abcam, USA) or pre-immune serum were used for immunoprecipitation.
Two-step co-immunoprecipitation of protein complex was performed essentially according to the procedures described previously (Harada et al., 2003) . Briefly, 293T cells transfected with indicated plasmids were lysed with IP buffer, sonicated and centrifuged. The supernatant was subjected to 1 st IP by incubating with anti-Flag M2 beads (Sigma, USA) for 3 h at 4°C. The beads were washed with IP buffer three times, and the protein complexes were eluted with 300 µl IP buffer containing NaCl (250 mM) and 3×Flag peptide (300 µg/ml) for 3 h at 4°C. The 2 nd immunoprecipitation was performed using 150 µl of elute and 350 µl of lysis buffer and anti-HA antibody or control IgG followed by addition of protein G beads (Roche, Switzerland).
Effector binding assay was performed essentially according to the procedures described previously (Chen et al., 2011) .
GST pull-down.
To measure the binding affinity between Fsp27 and Rab8a in vitro, GST-Rab8a was firstly loaded with nucleotides according to the method as previously described (Chen et al., 2011) . In brief, GST-Rab8a bound to GSH beads was incubated for 1h at 25 
Prediction of putative effector interaction site on Rab8a
To identify crucial a.a. residues on Rab8a that mediates its interaction with Fsp27, we generated serial mutations on the predicted putative effector domain of Rab8a. This predication is based on interactions between Rab3A and the effector domain of Rabphilin-3A (http://www.ncbi.nlm.nih.gov/Structure/cdd/cddsrv.cgi?uid=cd01867).
Mass Spectrometry.
For 
Fluorescence resonance energy transfer (FRET).
Acceptor photobleaching experiments were carried out according to the method as previously described (Karpova and McNally, 2006 
